Background: Surveillance of disparities in healthcare insurance, services and quality of care among children are critical for properly serving the medical/healthcare needs of underserved populations. The purpose of this study was to assess racial/ethnic differences in children's (0 to 17 years old) health insurance adequacy and consistency (child has insurance coverage for the last 12 months).
Introduction
Recent estimates indicate that 3.3 million children under 18 years old are uninsured in the U.S. 1 The lack of health insurance has deleterious effects on children's health and well-being. 2, 3 Children who lack health insurance coverage are more likely to experience adverse health outcomes and have limited access to preventive services compared to those who are insured. 3 Children without consistent health insurance (e.g., those with periods of no insurance) also have a greater likelihood for unmet health care needs and receipt of preventive services. [4] [5] [6] Minority children, specifically, tend to have higher rates of suboptimal dental and medical health as well as no usual source of care when compared to other racial/ethnic groups of children. 7 As it is evidenced by a recent U.S. Census Bureau report, 53% of uninsured children are Hispanic and black. 8 Among those insured, Hispanic and older children are more likely to be underinsured. 9 Recent studies indicate that black and Hispanic children have a lower likelihood of not receiving all needed medical/dental care and specialty care compared to white children. 10 Efforts to reduce disparities in access to quality healthcare are reflected with the implementation of the Affordable Care Act (ACA) which is designed to promote access to equitable and more efficient health care. The ACA invested in initiatives that aim to increase the racial and ethnic diversity of health care providers and provide them with strengthened cultural competency training. 11 However, despite these efforts, research studies show a wide gap in health care access, quality, and outcomes. 12 Limited research exists on factors that may influence underinsurance and inconsistencies in healthcare coverage, and overall access to quality healthcare among children. Although most racial/ethnic minority children are eligible for Medicaid and Children's Health Insurance Program (CHIP), many are not aware of their eligibility, while others may face barriers in enrolling in such programs due to limited English proficiency. 13 The present study was designed to address this gap in research and provide population-based evidence for policy makers and potential interventions targeting children who are at risk for not having adequate or consistent health insurance.
The purpose of the present study was to examine racial/ethnic differences in adequacy and consistency of public or private health insurance, and assess associations of several demographic and family related factors with insurance adequacy and consistency across different racial/ethnic groups. We used data from the 2011/2012 National Survey of Children's Health (NSCH). 14 
Significance for public health
As the number of minority US children increases, monitoring racial/ethnic differences in health insurance coverage becomes critical in creating insurance programs that can provide adequate and consistent coverage. Using a nationally representative sample, the findings of this study suggest that low income and poor maternal health can adversely affect insurance consistency and adequacy for both minority and white children. This indicates that research studies on inequalities of healthcare coverage should also focus on underserved white populations of children as their insurance coverage is affected by similar factors as those for minority children. Elimination of inequalities may require targeted interventions that include the well-being of the entire family, cross-cultural education of healthcare providers, policy changes to grant low-income children with appropriate and reliable health insurance, and an ongoing monitoring of disparities by health plans.
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Materials and Methods
The 2011/2012 NSCH is a cross-sectional telephone survey of US households with at least one resident child aged 0 to 17 years old at the time of the interview. The goal of this survey is to assess the physical and emotional health of children, as well as factors that may relate to child well-being, including medical homes, family interactions, parental health, school and after-school experiences, and neighborhood characteristics. The NSCH uses the same sampling frame as the Centers for Disease Control and Prevention (CDC) National Immunization Survey (NIS). Using a complex survey design, the 2011/2012 NSCH surveyed the parents of a total of 95,677 children, or approximately 2000 per state. Details on the sampling design and procedures of this survey are presented at the 2011/2012 NSCH Guide (NSCH, 2011 (NSCH, -2012 . 15 he analytic sample of this study (n=79,474) excluded uninsured children and missing data on variables for which it ranged from 0.05% to 9% There were 3464 (3.6%) uninsured children who were excluded from this analytic sample since this study aimed to analyze the adequacy and consistency of health insurance coverage. This sample selection approach is in line with previous research in the field 9 Further, multicultural racial/ethnic groups (n=10,446) were excluded from the analytical sample since there were several groups which were consisted of small sample sizes. Responses of don't know and refuse to answer were considered to be missing data (n=2293).
Measures
The outcome variables in this study included adequacy of health insurance and consistency of health insurance. We included multiple dimensions in the definition of insurance adequacy and consistency as cited by the American Academy of Pediatrics and previous studies. 9, 16 The outcome variables of adequacy and consistency were created and provided for analysis in this study by the NSCH research team (NSCH, 2011 (NSCH, -2012 The combinations of these survey questions resulted in the dichotomous variable (yes/no) for consistency of health insurance in the past 12 months: consistent (child had consistent health insurance coverage during the past 12 months, n=75,509), and not consistent (n=3541) (NSCH, 2011 (NSCH, -2012 .
The independent variables considered in this study were: race/ethnicity with three groups: white, black, Hispanic children; children's age classified as 0-5, 6-11, and 12-17 years old; gender (male and female); type of health insurance included public insurance and private insurance; poverty level which was constructed based on the family's income and included 0-199% Federal Poverty Level (FPL), 200-299% FPL, 300-399% FPL, 400% FPL; family structure consisted of two parent -biological, two parentstep family, single mother -no father, and other family type; and maternal health status (both mental and physical status). These independent variables were selected based on previous research in the field. [18] [19] [20] [21] [22] 
Data analysis
Descriptive statistics and Chi-square analysis were conducted to describe the sample and test for significant associations between the two main outcome variables and sample characteristics. Stratified analysis was performed based on children's racial/ethnic background to examine associations between adequacy and consistency of health insurance with children's characteristics. Several logistic regression models were built separately for each racial/ethnic group to determine how children's characteristics and those of their families influence their healthcare insurance adequacy and consistency status. All analyses were weighted to account for the complex survey design of the 2011-2012 NSCH. The STATA software was used to analyze the data. 23 
Results
Among the children who were insured (94.5%), 57.4% of them were privately insured whereas 37.1% were publicly insured. The uninsured children (3.6%) were not part of this study, and it was excluded from the analytic sample. Overall, most of the parents reported that their children's insurance was adequate (77.4%) and consistent (95.5%) during the past year. Racial/ethnic differences in sociodemographic/family characteristics are presented in Table  1 . A significantly larger percent of Hispanic (39.9%) and black (23.2%) children had public insurance, while most white children were privately insured (74.9%). More than half of the Hispanic and black children lived in households at or below the 299% FPL and this was significantly higher than their white counterparts. White and Hispanic children had also some of the highest rates of living with mothers not being at good/excellent mental and physical health. did not have adequate health insurance in the past year. The association between race/ethnicity and insurance adequacy was not statistically significant. Stratified logistic regression analyses by race/ethnicity (Table  3) revealed that black female children were 1.36 (95% Confidence Interval (CI): 1.12, 1.67) times more likely to have adequate insurance than their male counterparts. No significant associations between gender and insurance adequacy were found for the other groups. Further, black children living in a household with a single mother were 1.43 (95% CI: 1.13, 1.81) times more likely to have insurance adequacy relative to those residing in a two-parent household (biological parents). White and black children living in households at or below 299% of the FPL were approximately 29 to 42% less likely to have adequate insurance compared to children living in families at or above 400% FPL. Poverty level and insurance adequacy were not significantly associated within the Hispanic group. Furthermore, Hispanic and white children living with mothers of poor mental and physical health were less likely to have adequate health insurance compared to children whose mothers' health status was good/excellent. All children (regardless of race/ethnicity) between the ages of 12-17 years old had a decreased likelihood of having adequate health insurance compared to younger children, whereas children with public insurance were at least twice as likely to have insurance adequacy compared to children with private insurance.
Adequacy of health insurance
Consistency of health insurance
Associations between children's characteristics and consistency of health insurance revealed that Hispanic (9.1%) and black (7.9%) children, those with public insurance (11.3%) and children living in households at or below the 299% FPL were significantly less likely to have consistent insurance in the past 12 months (Table 4) . A significantly higher percent of children living in families other than two parent-biological (percent ranged from 6.7 to 8.5%) had gaps in their insurance. Further, children whose mothers were not in good/excellent mental and physical health were less likely to report consistent healthcare insurance. Table 5 presents findings related to frequency distribution and logistic regression analysis for health insurance consistency. Regardless of racial/ethnic background, children with public insurance were less likely to report consistency of health insurance compared to those with private insurance. Higher poverty levels for white and Hispanic children significantly decreased their likelihood for consistent health insurance status compared to those living at 400% FPL and above. Hispanic children whose mothers had poor mental and physical health were 0.64 (95% CI: 0.45, 0.91) times less likely to have consistent health insurance in comparison to those whose mothers were in good health. No significant associations were observed between age, gender and family structure with health insurance consistency for any of the racial/ethnic groups in the logistic regression models.
Discussion
This study assessed associations between children's sociodemographic and family characteristics with adequacy and consistency of health insurance coverage within the context of race/ethnicity. It builds on previous research on this subject and adds to the understanding of the role of these characteristics within the context of race/ethnicity in influencing healthcare insurance coverage. 9, 18, 19 We found that adolescents across all racial/ethnic groups were less likely to have adequate insurance compared to younger children. This has been observed in previous studies and it may be an indicator of needed services that are not covered normally by insurance (e.g., mental health care). 9 Although most states have introduced some form of CHIP to cover children less than five years of age, it may not be sufficient for older children. This highlights the need to focus on older children to ensure adequate healthcare services. Furthermore, the findings of this study show that both black and white children living in low-income families may face challenges in obtaining adequate health insurance coverage. At a national level, over 65% of black children and around 30% of white children live in low-income households 24 with black children experiencing higher levels of financial burdens, 18 which could contribute to both underinsurance and inconsistent coverage. 9 Although previous studies consistently show that poverty negatively affects adequate health care coverage in black children, 18, 25 research also needs to address mechanisms by which poverty affects access to health care and services among white children residing in low-income households.
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In the present study, for Hispanic and white children poor maternal health was associated with a decreased likelihood of adequate health insurance. Generally, poor parental health and especially that of the mother has been linked to poor children's health outcomes. 26 It is possible that the common link between these events is underinsurance and lack of insurance consistency.
Regardless of race/ethnicity, we found that children with public healthcare insurance were more likely to have adequate insurance than their privately insured counterparts. This finding is consistent with previous research that has documented an increase in adequate insurance levels among publicly insured children. 27, 28 This could be due to Medicaid and CHIP Reauthorization Act of 2009 (CHIPRA). However, we found that children with public insurance were less likely to have consistent health insurance coverage compared to children with private health insurance. This highlights the fact that children on public health insurance may be more vulnerable to inconsistent health insurance coverage and hence intermittent access to healthcare. A recent cross-sectional study analyzed the reasons for lacking health insurance among minority children who were eligible for public insurance (Medicaid/CHIP) and found that the most common reason for insurance inconsistency was expiration of benefits and never reapplied. 18 Our findings on publicly insured children indicate the urgent need for improved focus on children's continuation of healthcare services.
Although we did not find a significant association between race/ethnicity and insurance adequacy in bivariate analyses, Hispanic and Black children were more likely to lack consistent insurance coverage. These findings are in agreement with previous research studies that show minority children experiencing higher levels of inconsistent insurance coverage. 9, 18 An explanation of these findings can be drawn from the sociodemographic and family related characteristics of these children. We found that both black and Hispanic children had a high likelihood of living in poverty, having public insurance and residing in households with poor parental health, all of which can place a child at risk for inconsistent insurance coverage. In stratified analyses by race/ethnicity, we found that Hispanic and white children living in lower-income households were more likely to lack consistent insurance coverage. Studies have shown that although children of lower-income levels may be able to obtain health insurance via different programs (e.g., Children's Health Insurance Program-CHIP), they are significantly more likely to be inconsistently insured. 29 In previous studies, lack of consistent insurance among minority children has been associated with limited English proficiency, complex enrollment processes and families not being aware of their eligibility for CHIP programs. 30 Further, a recent study indicated that expanding CHIP public insurance to minority children would increase coverage by 24.5%, improve access to care, and reduce disparities substantially. 31 This could also be extended to white children residing in low-income households.
Several study limitations are present in this study. The NSCH is a cross-sectional survey and consequently cannot measure racial/ethnic differences in insurance adequacy and consistency longitudinally. The definitions of insurance adequacy and consistency capture access to healthcare partly as insurance coverage is multidimensional. Further, several measures used in this study were selfreported and were associated with telephone surveys which are subject to biases. For example, parental or guardian responses to some of the survey questions might be biased depending on their knowledge and perceptions of whether their children's health insurance covers needed services. The strengths of this study include the use of a large nationally representative sample and measures of both insurance adequacy and consistency.
Conclusions
In this nationally representative sample of children, differences and similarities were observed in contributing factors to insurance adequacy and consistency among children of different racial/ethnic backgrounds. Low-income and poor maternal health adversely affected insurance consistency and adequacy for both minority and white children. Considering the lack of health insurance adequacy among adolescents, policy makers should consider extending health insurance coverage for this older group of children. Research studies on inequalities of healthcare coverage should also monitor underserved white populations of children as their insurance coverage is affected by similar factors as those for minority children. Elimination of inequalities may require targeted interventions that include cross-cultural education of healthcare providers, policy changes to grant low-income children with appropriate and reliable health insurance, research that may shed some light on the underlying mechanisms of underinsurance/inconsistency of insurance in minority populations, and an ongoing monitoring of disparities by health plans (e.g., CHIP, Medicaid, private insurance).
